A study of bronchus-associated lymphoid tissue in a rat model of chronic pulmonary infection with Pseudomonas aeruginosa.
The immunologic pathogenesis of conditions characterized by chronic pulmonary infections, such as diffuse panbronchiolitis and those associated with cystic fibrosis, had not been fully clarified. Organized lymphoid tissue along the airway has been termed bronchus-associated lymphoid tissue (BALT), and hyperplasia of BALT is frequently observed in chronic pulmonary infections in humans. To investigate the role of BALT, we intratracheally inoculated rats with Pseudomonas aeruginosa (PA) enmeshed in agar beads according to the method of Cash et al., thereby establishing a chronic pulmonary infection model. Histopathological examination of tissue from this rat model revealed the accumulation of lymphocytes and foamy cells around bronchioles. This finding corresponds to chronic bronchiolitis in humans. Hyperplasia of BALT was also observed. Immunohistochemical examination demonstrated that Ia+ cells, helper T cells, surface IgM-positive (sIgM+) cells and sIgA+ cells had gradually increased in BALT and the walls of peripheral airways during the period from day 4 to 7. The anti-PA IgA antibody titer in bronchoalveolar lavage fluid (BALF) was also elevated during this period. After day 21, non-helper T cells became predominant in tissue sections, and the numbers of various immunoglobulin-positive cells as well as the anti-PA IgA antibody titer in BALF were reduced. Histological examination revealed that the inflammatory findings had also diminished. The time course of changes in the various immune cells in BALT and the walls of peripheral airways, paralleled the reductions in anti-PA IgA antibody titers in BALF. Our findings suggest that hyperplastic BALT may be one source of the Ig producing cells which play an important role in the local immune response characteristic of chronic pulmonary infections.